Theoretical study of nucleophilic substitution at sulfur in sulfinyl derivatives.
A series of gas-phase nucleophilic substitution reactions at sulfur of methanesulfinyl derivatives by small anions (chloride, cyanide, hydroxide, methoxide, amide, and phosphide, identical to the leaving group in each case) were examined by Hartree-Fock, MP2, and DFT computations. In most cases, substitution was found to follow an addition-elimination mechanism, resulting in a triple-well potential energy surface with small barriers of activation on either side of the central, tetracoordinate-sulfur minimum. The geometries of the central minima, as in the analogous methanesulfenyl cases, are unsymmetrical trigonal bipyramidal, with the nucleophiles and leaving groups occupying apical positions and the sulfur lone pair an equatorial position. The apparent exception, cyanide, may undergo an S(N)2 displacement.